3GPP TSG-RAN1 #70
R1-123345
Qingdao, China, 13th – 17th August 2012
Agenda Item:
7.3.1
Source: 
Fujitsu
Title: 
Updated evaluation for non-zero transmit power ABS
Document for:
Discussion and decision
1. Introduction

In several previous RAN1 meetings, signaling support for non-zero transmit power ABS has been discussed, but still without final conclusion.
However, a possible working assumption has been considered at the Prague meeting:
Possible working assumption:
· Agree on the proposed working assumption from RAN1#68:
· “Ratio of PDSCH EPRE to RS EPRE value for the reduced power ABS is configured with higher layer signaling at least for TM 1 to 6
· FFS: TM 7 to 9
If this possible working assumption could be confirmed, we think it would be of significant help to the progress on this topic considering the remaining time for completing Rel.11.
In this document, we present updated evaluation results with EVM modeling to show the impact on performance of all the concerned cases. Moreover, as evidence of benefits brought by new signaling, we also provide the performance comparison between cases with and without signaling of a second set of power offsets. 
2. EVM impacts on the Performance
In the contributions of the previous several meetings, MCS level restriction was modeled by companies to show the EVM impact on the system performance. However, in practical implementation, poor EVM would also depress the resulting SINR, as well as lead to MCS level restriction. Moreover, this impact is always there to some extent in practical implementation, thus it exists in all the cases mentioned for simulation in this document. The relevant MCS level restriction and EVM requirement in Table 1 and Table 2 are given in [1] by Table 6.3.1.1-1 and Table 6.5.2-1, respectively.
However, as has been analyzed in [2], the EVM in reduced power subframes can be expected to be lower than the requirement. For simplicity, we employ the same EVM (8%) for all the evaluated cases. But we should keep in mind that the performance of the R-ABS case is underestimated.
Table 1. E-UTRA BS RE power control dynamic range [1]
	Modulation scheme used on the RE
	RE power control dynamic range (dB)

	
	 (down)
	 (up)

	QPSK (PDCCH)
	-6
	+4

	QPSK (PDSCH)
	-6
	+3

	16QAM (PDSCH)
	-3
	+3

	64QAM (PDSCH)
	0
	0

	NOTE 1: 
Total TX power shall always be less or equal to maximum BS output power.


Table 2. EVM requirements [1]
	Modulation scheme for PDSCH
	Required EVM [%]

	QPSK
	17.5 %

	16QAM
	12.5 %

	64QAM
	8 %


In some RAN4 evaluations, the EVM is modeled as an effective noise power, and then the effective SINR is expressed as:
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With this EVM modeling method, we investigate whether the relative performance gain can still be observed. Moreover, in the simulation of this paper, MCS level restriction is always assumed for the cases with reduced power ABS. Other basic simulation assumptions are listed in the appendix, which is aligned with [2].
Fig.1 and Fig.2 in the appendix summarize the evaluation results of the Macro area average throughput and the 5% edge user throughput. The dashed line in the figures marks the base line performance, which is of normal transmission without eICIC.
From the performance evaluation, we could obtain the following observations:-
· Even taking EVM into consideration, eICIC with “zero-power” ABS and reduced power ABS are both able to provide performance boosting in terms of cell average throughput and cell edge throughput, if the eICIC parameters are appropriately configured.
· If the ABS ratio and power reduction ratio are chosen properly to fit the load distribution well, the reduced power ABS could help to achieve attractive performance in terms of cell average and edge throughput both.
· Compared with the “zero power” ABS, the reduced power ABS could provide relatively stable performance gain, especially for the cell edge throughput.
· With suitable eICIC parameters, the reduced power ABS could help to achieve best performance, especially for the cell average throughput.

Observation 1: With ABS ratio and power reduction ratio fitting the deployment scenario and load distribution, the R-ABS (Reduced power ABS) provides performance boosting on both cell average and cell edge throughput in most cases, even taking the EVM into consideration.
3. Signaling support analysis
3.1. CSI measurement
CRS or CSI-RS could both serve the purpose of the CSI measurement. However, one of the differences is that the CSI-RS EPRE could be configured more flexibly than that of CRS. Because of the important roles played by the CRS, the CRS EPRE is relatively static to some degree, the changing of which needs to be configured by system information.
Hence if the UE measures the CSI in the R-ABS based on CRS, the eNodeB may still need to refine the reported CQI to obtain a more matched MCS level for data transmission in the R-ABS. Nevertheless, if UE reports high rank in this case, it would be difficult for the eNodeB to refine the CQI for each layer or even to convert it to lower rank CQI(s) to fit in a low power subframe. One solution could be to let the UE estimate reasonable CSI by providing the UE with additional power offset information in connection with the intended resource.
If the UE is configured with CSI-RS measurement based transmission mode, the corresponding adjustment to the power ratio of the CSI-RS EPRE to PDSCH EPRE in the R-ABS would benefit the measurement accuracy as well.
Based on the above analysis, without the signalling of additional power offset, the UE will derive the CSI in the R-ABS by CRS or CSI-RS with an assumed relatively high power. Since the reported CQI does not directly reflect the actual SINR, any refinement procedure at the eNodeB side may introduce additional error. In our simulation, the eNodeB first converts the reported CQI into an estimated SINR, and adjusts the estimated SINR based on the power reduction amount of the PDSCH, then maps to a refined CQI.
3.2. Data channel performance
Regarding the data channel demodulation, if a higher order modulation is adopted on the PDSCH for transmission in an R-ABS, the UE needs real-time information on the power ratio of PDSCH EPRE to CRS EPRE, which is essential at least for the data demodulation of TM 1 to 6. In our simulation, the error introduced at the demodulation stage is not modelled since all the transmissions occurring in the R-ABS employ the MCS level of QPSK when the MeNB schedules the MUE.

Fig.3 and Fig.4 summarize the performance comparison between the cases with and without the new power ratio offset signalling:-

· Apparently, the performance degradation of the case without the new signalling can be observed, which is due to the MCS level estimation error and the possible inappropriate rank selection at the eNodeB side. 
· The performance loss of the case without the new signaling is obvious if adopting a large ABS ratio (75%).
· The cell average throughput suffers 3.8%-7.4% performance loss, while the maximum cell edge throughput loss is approximately 20%.
Therefore, we make the following observation:
Observation 2: The system performance suffers obvious degradation due to lack of the new power ratio offset.
By the above evaluation and discussion, basically we draw the following conclusion:
Proposal 1: A new power level indication and corresponding timing information should be considered together to support the flexible operation of the ABS with reduced non-zero transmission power. The current format of the ABS pattern or CSI measurement reference resource subset bitmapping could be reused.
4. Conclusion
In this contribution, the evaluation with the EVM modelling is presented firstly to justify the validity of the performance gain brought by the reduced power ABS. Then the performance comparison between the cases with and without the new power ratio signalling is provided as well. Based on the analysis and discussion, the following conclusions are highlighted:
Observation 1: With ABS ratio and power reduction ratio fitting the deployment scenario and load distribution, the R-ABS (Reduced power ABS) provides performance boosting on both cell average and cell edge throughput in most cases, even taking the EVM into consideration.
Observation 2: The system performance suffers obvious degradation due to lack of the new power ratio offset.
Proposal 1: A new power level indication and corresponding timing information should be considered together to support the flexible operation of the ABS with reduced non-zero transmission power. The current format of the ABS pattern or CSI measurement reference resource subset bitmapping could be reused.
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6. Appendix
Table 3: Simulation assumptions and parameters
	Parameter
	Numerical Value and Description

	Inter-site distance
	500m

	Carrier Frequency
	2 GHz

	Cellular Layout
	7 cell-sites × 3 sectors per cell-site with wrap around.

	Channel model
	ITU channel model
Macro cell: UMa
Low power node cell: UMi

	Bandwidth
	10 MHz

	Antenna configuration
	Closely-spaced:   Tx ||   Rx || 

	Outdoor RRH deployment
	4 RRHs per cell (sector) uniformly deployed

	UE dropping
	30 UEs dropped as Configuration 1&4b

	Scheduler
	Proportional Fair

	CQI feedback latency
	5 TTI

	Receiver
	MMSE

	Traffic Model
	Full buffer

	Macro eNodeB transmission power
	46dBm

	Macro eNodeB antenna gain
	17dBi

	RRH transmission power
	30dBm

	Low power RRH antenna gain
	5dBi

	Handover offset values
	{6,8,12,16}dB

	ABS pattern
	10101010 for 50% R-ABS and ABS
11101110 for 75% R-ABS and ABS
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 (a) Macro cell area average throughput                             (b) Cell edge throughput
Fig.1 Performance of reduced power ABS (R_ABS) and ABS with EVM modelling in configuration 1
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       (a) Macro cell area average throughput                                (b) Cell edge throughput
Fig.2 Performance of reduced power ABS (R_ABS) and ABS with EVM modelling in configuration 4b
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 (a) Macro cell area average throughput                              (b) Cell edge throughput
Fig.3 Performance comparison of the R_ABS between the case of with and without new power ratio signalling in configuration 1
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 (a) Macro cell area average throughput                                 (b) Cell edge throughput
Fig.4 Performance comparison of the R_ABS between the case of with and without new power ratio signalling in configuration 4b                              
Notes: In the above figures, the label “R_ABS” represents the performance curve of reduced power ABS and the label “W/O_S” represents the performance curve of the case without the new power offset signalling.
 1

_1405146775.unknown

